9 



1 



1. A functionalized nanocrystal^l^fe^ed nucleobase 
comprising a functionalized ^ja^jSpcrystal operably linked to a 
nucleobase; and wherein^^p^functionalized nanocrystal 
comprises one or mc^g^^eactive functionalities, and the 
nucleobase compy^es one or more reactive functionalities, 
which are u^Ef to operably link the functionalized 
nanocrygfi^i to the nucleobase, 



2. The functionalized nanocrystal-labeled nucleobase 
according to claim 1, further comprising a linker which 
operably links the functionalized nanocrystal to the 
nucleobase . 



3. The functionalized nanocrystal-labeled nucleobase 
according to claim Y, wherein the one more reactive 
functionalities is selected from the group consisting of an 
amino group, a thiol group, an amino reactive group, a thiol 
reactive group, a carboxyl- reactive group, a carboxyl group, 
and a combination thereof. 



4, The functionalized nanocrystal-labeled nucleobase 
according to claim ✓!, wherein the f unctionali^ed-^nanocrystal 
is capped with a capping compoi^d compparging a 
mercaptof unctionalized amine, /wter€in the functionalized 
nanocrystal further compr^s^sf ajcVleast one additional 
coating comprising j>rte or more reactive functionalities, and 
wherein the a^T_east one additional coating is selected from 
the grpwtf consisting of maleimide derivative, and amino 
d. 



44 



% 



• 



5. The functionalized nanocrysta^lTabeled nucleobase 
according to claim 4^- wherein^che least one additional 
coating comprises an amipo acid, and wherein the amino acid 
comprises diaminocarja^xylic acid. 



6. The functionalized nanocrystal- labeled nucl^ottase 
according to claim 1*T wherein the f unctiqjiarlized nanocrystal 
is capped with a capping compoym^l cpnfp rising a 
mercaptocarboxylic acid, wherj£i#| the functionalized 
nanocrystal further comp**lsesl $!t T_east one additional 
coating comprising^ne or more reactive functionalities, and 
wherein the ak: least one additional coating comprises amino 
acid . 

7. The functionalized nanocryp^l- labeled nucleobase 



z^v^according to claim 6^ wherein the amino acid comprises 
/ diaminocarboxylic aj 



8. A kit comprising a plurality of species of f unctiQjaaTlized 
nanocrystal -labeled nucleobases, wherein an ampwrft of each 
species of functionalized nanocrystal -labeled nucleobase is 
separately packaged, wherein each species of functionalized 
nanocrystal -labeled nucleobas^comprises a different 
nucleobase type than the^lucleobase type of the other 
species of the plurality of species of functionalized 
nanocrystal -labeled nucleobases, and wherein each species of 
functionalizjsu nanocrystal -labeled nucleobase is 
dif f erenJsdTally labeled with a species of functionalized 
nanocrystal that can emit a fluorescence emission that is 
spectrally resolvable as compared to the species of 
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functionalized nanocrystals used to label the other species 
of the plurality of species of functionalized nanocrystal- 
labeled nucleobases. 

^( The kit according to claim^f^wherein the nucleobase type 
include in the kit is selected from the group consisting of 
deoxynucleotides, chain-terminating nucleobases, and a 
combination thereof. 




. A kit comprising, in separate packaging: an amount of a 
functionalized nanocrystal having one or more reactive 
functionalities; and an amount of a nucleobase having one or 
more reactive functionalities. 



one more 



C2\ . The kit according to claim WfT wherein the 
^ reactive functionalities is selected from the group 

consisting of an amino group, a thiol group, an amino 
reactive group, a thiol reactive group, a carboxyl -reactive 
group, a carboxyl group, and a combination thereof. 

'2. The kit according to claim^^, further comprising a 
linker which can be used to operably link the functionalized 
nanocrystal to the nucleobase. 




. A method of using the functionalized nanocrystalj^labeled 
nucleobase according to claim £^in a prxxG-e-Ss comprising 
strand synthesis, the method^sfer|prising adding at least one 
species of f unctionaj^rged nanWry^tal- labeled nucleobase to 
a strand syntixe^is reaction, wherein the at least one 
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species of f unctionalized nanocrystal- labeled nucleobase f±s 
incorporated into a strand synthesized in the reaction, 

\^y^^(. The method according to claim L3-, wherein the at/least 
one functionalized nanocrystal -labeled nucleobase Comprises 
a plurality of species of functionalized nanocrystal -labeled 
nucleobases, and wherein each species can emit/a 
f luoresecence emission that can be spectralw resolved from 
the fluorescence emission that can be emitted by other 
species of the plurality of species of functionalized 
nanocrystal -labeled nucleobases. 



The method according to dairy 14, wherein each species 



of functionalized nanocrysta 
different nucleobase type th 
other species of the plural 



ibeled nucleobase comprises a 



an Ithe nucleobase type of the 
:y yof-^species of functionalized 
nanocrystal -labeled nucleobases. 




The method accordi/ng to claim 15 , wherein the nucleobase 
type is selected from the group consisting of 
deoxynucleo tides, ychain- terminating nucleobases, and a 
combination therjeof . 




\7. The method according to claim ^4, further comprising 
separating /the synthesized strands resulting from the strand 
synthesis' by a parameter selected from the group consisting 
of time/ space, length, size, and a combination thereof. 

^The method according to claim,. 17, further comprising 
exposing the synthesized strands to an excitation light 
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source in exciting f unctionalized nanocrystals, of 
incorporated f unctionalized nanocrystal labeled nucleuses, 
to emit a fluorescence emission. 





The method according to claim ISt wherein the excitation 
light is in the spectral range of from atyout 3 00 nanometers 
to about 400 nanometers 

0. The method according to claim/18, wherein fluorescence 
emission emitted from the species of f unctionalized 
nanocrystals comprise spectrally resolvable fluorescence 
peaks in the spectral ra^qfer of from about 4 00 nanometers to 
about 750 nanometers. 





The method of clyaim 2$-, further comprising detecting the 
spectrally resolvable fluorescence peaks by a detection 
means which can /detect and distinguish between discrete 
fluorescence freaks in the spectral range of from about 4 00 
nanometers tj6 about 750 nanometers. 

The method according to claim further comprising 

relating the fluorescence emission peaks and their intensity 
of fluorescence to determine the identities and positions of 
the/types of nucleobases incorporated as functional i zed 
nafnocrystal- labeled nucleobases into the synthesized 
j t rands . 
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